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(54) Communications adapter with multiple interface options 



(57) An adapter (250) for providing data communi- 
cations for a personal computer to other remote data 
communications systems of various communication 
platforms is disclosed. The remote data communica- 
tions systems can be a data circuit terminating equp- 
ment (DOE) such as a modem, or a data terminating 
equipment (DTE) such as an ISDN temiinal adapter. 
The adapter comprises a programmable digital signal 
processing device (22), a memory device (24, 25) and 



an assortment of transceiving devices (27. 28). A soft- 
ware program is stored in the memory device for in- 
structing the programmable digital signal processing de- 
vice. The transceiving devices is controlled by the pro- 
grammable DSP device such that the appropriate trans- 
ceiving device can be activated for providing data com- 
municatior^. according to the type of communication 
platform utilized by the remote data communications 
equipment. 



f 



lit 



CM 
< 
O 

eo 
o 

Q. 

LU 



I <r=^ 



B 









OPTIOKAL 






CACHE RAM 






26 











DIGITAL 
SIGNAL 
PROCESSOR 



LOCAL BUS 
COMTROlLEft 
22a 



VP 



ISO ft 
XCVR 



21 
0A1A RAW 



uooeu 

INTERFACE 
CAGIE 



50K 
INTERFACE 
CABLE 



Pig. 2 



Printed by Jouve. 75001 PARtS(FR) 



1 



EP 0 772 370 A2 



2 



Description 

BACKGROUND OF THE INVENTION 

1. Technical Field 

The present invention relates to an apparatus and 
system for data communicatbns in general, and in par- 
ticular to an apparatus for providing data communica> 
tions between a data processing system and other re- 
mote data communications systems. Still more particu- 
larly, the present invention relates to an adapter for pro- 
viding data communications between a computer and 
other rerriote data communications systems havffig var- 
ious data communication platforms. 

2. Description of the Prior Art 

With the advent of mobile telephones such as cel- 
lular phones and truly portable computers such as lap- 
top computers, notebook computers and even sub- 
notebook computers, many office workers are more mo> 
bile today than they were in the past. In the^meantime, 
most of these ■travelling'* office workers still require ac- 
cess to the information from their offices even when they 
are away. For example, a worker who is telecommuting 
may need to remote access the office files from home. 
Or in the case o1 an office worker who is required to trav- 
el frequently, the necessity for remote access from a ho- 
tel room or a clicnt'o location to the home offico is com- 
monly seen. 

Although portable computers such as those men- 
tioned above are quite easy to travel with, the various 
types of telecommun cation facilities offered in different 
locations may present some challenges for the travelling 
office worker. This is because data communications 
equipment available at different kx^ations may require 
different communication platforms. For example, a local 
area network (LAN), such as ARCnet or Ethernet, cou- 
pled with an Integrated Sen^ices Digital Network (ISDN) 
may be installed at the office while only an analog publk: 
switched telephone network (PSTN) is available at 
home or at the hotel for modem connection. There have 
been several attempts to resolve this connectivity prob- 
lem, which stems from the inability of the data commu- 
nications equipment to operate and Interface with both 
a digital network and an anatog network in general. One 
solution is to have an adapter designed for each type of 
teIecommunk:at'ion facilities available at all times. The 
travelling office worker can then install the appropriate 
adapter according to the tele- communication facilities 
provided. Such operations, which may require the open- 
ing of the computer chassis, depending on the type of 
adapter and computer utilized, are quite inconvenient 
and considerably costly. Also, the need to have several 
different adapters available is quite expensive as well 
as cumbersome when travelling. 

At present, some manufacturers have attempted to 



resolve the problem of carrying multiple adapters with a 
hybrkJ adapter solution. By combining several separate 
discrete f unctrons m a single adapter, a hybrid adapter 
provkJes the user more freedom than before. This brute 
s force approach, however, does not save much when 
compared to separate adapters. 

Consequently, ft would be desirable to provide a sin- 
gle adapter for data communications such that the 
adapter is capable of transferring data to different corn- 
ed municatton platforms utilized by various remote data 
communications systems. Because such an adapter 
would perform several functions by utilizing comnnon 
' hardware, it would have the convenience of a hybrkJ 
adapter and a price comparable to a single adapter. 

IS 

SUMIVIARY OF THE INVENTION 

The present invention provides an improved adapt- 
er for providing data communications between a com- 

20 puter and other remote data communicatk>ns systems 
which may have vark3us data communicat»n platforms. 

In accordance with the apparatus aruJ system of the 
present Invention, an adapter is provided for transferring 
data between a data processing system and a remote 

25 data communications system, whch comprises a single 
electronics assembly having a programmable digital 
signal processing device, a memory device and several 
transceiving devices. A software program is stored in 
the memory device for instructing the programmable 

30 digital cigna! processing device. The transceiving devic- 
es are controlled by the programmable digital signal 
processing devfce such that the appropriate transceiv- 
ing device can be activated tor providing data commu- 
nications, according to the type of communication plat- 

35 form utilized by the remote data communications sys- 
tem. The remote data communications system can be 
a data circuit terminating equipment (DCE), such as a 
nrKxiem, or a data terminating equipment (DTE), such 
as an ISDN terminal adapter. The adapter also has a 

40 first connector arxJ a second connector for the type of 
communcation platforms required by the particular re- 
mote data communications system, coupled to the 
transceiving devices for exchanging data with a remote 
data communicatk)ns system. 

45 

BRIEF DESCRIPTION OF THE DRAWINGS 

The inventkm itself as well as a preferred mode of 
use, further objects and advantage thereof, will best be 
so understood by reference to the foltowing detailed de- 
scription of an illustrative embodiment when read in con- 
junction with the accompanying drawings, wherein: 

Figure 1 A is an isometric view of a typical portable 
ss personal computer which utilizes the apparatus and 
system of the present invention; 

Figure 1 B is a block diagram of the typk^al portable 
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personal computer depicted in Figure 1A; 

Figure 2 is a block diagram depicting a preferred 
embodiment of the present invention having a mo- 
dem/ISDN combination; 

Figure 3 is a function block diagram illustrating the 
software tasks for an ISDN modem according lo a 
preferred embodiment of the invention; 

Figure 4 is a function block diagram illustrating the 
software tasks for an analog modem according to a 
preferred embodiment of the tnventk>n; and 

Figure 5 is a block diagram depicting an alternative 
embodiment of the present invention having a mo- 
dem/ethemet combination. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENT 

The present inventbn may be utilized on a variety 
of computers such as desktop computers, laptop com- 
puters or notebook computers. In addition, the computer 
may be a stand-alone system or part of a network such 
as local area network [LAN) or wide area network 
(WAN). For the purpose of illustration, a preferred em- 
bodiment of the present inventksn as described below is 
adaptable to a portable personal computer, such as the 
ThinkPad^"* Series of nctsbcoH computers, manufac- 
tured by Intematbnal Business Machines, Inc. 

Referring now to the drawings, and in particular with 
reference to Figure 1A, there is depicted an isometric 
view of a typical portable personal computer (PC) 100 
which utilizes the apparatus and system of the present 
invention. Portable PC 100 comprises keyboard 131, 
mouse 1 32 and screen monitor 141, all enclosed within 
chassis 105 having cin opening 106. 

Referring to Figure 1B, there is illustrated a block 
diagram of portable PG100 from Figure 1. Portable PC 
100 includes main processor($) 110 coupled to a main 
merriory 120 in chassis 105 having input device(s) 130 
and output device(s) 140 included within. Main proces- 
sor(s) 110 may include a single processor or multiple 
processors. Input devices 130 viclude keytxiard 131 
and mouse 132. Output device 140 includes screen 
monitor 141. StoXs 160A, 160B and 160C can be ac- 
cessed through opening 106 (of Figure 1A). Adapters 
for various kinds of peripheral devices may be added to 
slots 1 60A, 160B and 160C in order to provfcJe commu- 
nications with main processor 110 via bus 150. In a pre- 
ferred embodiment of the invention, slots 160A, 160B 
and 160C are defined under Personal Computer Mem- 
ory Card International Association (PCMCIA) standard 
and bus 150 is an industry standard architecture (ISA) 
bus such as AT/ISA or EISA. As shown in Figure 2, 
adapter 250 is situated in slot 160C while slots 160A 
and 160B remain open. Adapter 250 may provkje data 



communications with other data communications sys- 
tems 270 across commun Nations line 260. As a pre- 
ferred emtx)diment of the invention, adapter 250 is ca- 
pable of transferring data to either an anatog or a digital 
s communication platform utilized by other data commu- 
nications systems 270 located at a remote site. 

Hardware Environment 

10 Referring now to Figure 2, there is ill ustrated a block 
diagram of adapter 250 having a codec/ISDN combina- 
tion, according to a preferred embodiment of the inven- 
tion. Adapter 250 utilizes a programmable digital signal 
processor (DSP) 22 to provide the functkmality off both 

15 analog and digital data communications. DSP 22 is sim- 
ilarto the DSPs described in U.S. Patent No, 4.991,169 
to Davis et al., entitled Heat-Time Digital Signal 
Processing relative to Multiple Digital Communication 
Channels and U.S. Patent No. 4,794,517 to Estet>an et 

20 al., entitled Three Phased Piplined Signal Processor, 
both of which are incorporated within. However, as 
would be readily apparent to one skilled in the relevant 
art. the present invention may operate with any DSP ar- 
chitecture. In a preferred emlxxJiment of the invention, 

25 DSP 22 is implemented with a processor instruction cy- 
cle of 48.7 ns (20.5 MPS) and allows both B channels 
of the ISDN for data transmission while resenting D 
channel of the ISDN for X.25 and signalling communi- ' 
cation usage. 

30 DSP 22 :s coupled to main processor 110 of the 
portable PC in Figure 1 via bus 150 and the connectk)n 
between adaptor slot 160C and sk>t connector 23. In a ^ 
preferred embodiment of the invention; slot connector ? 
23 is also implemented under the PCMCIA standard. In 

3S addition, local bus controller 22a of DSP 22 may utilize 
either a COMM port support (not shown) or a direct 
memory access (DMA) support (not shown) within local 
bus controller 22a for communications with bus 150. Al- 
tematively, the inventkjn may be implemented with other 

40 types of bus standard such as Micro Channel Bus, AT/ 
ISA. EISA or PCI local bus. 

DSP 22 is coupled to instruction random access 
memory (RAM) 24 which, in a preferred emtxxJiment of 
the invention, can store up to at least 32K x 24 bits of 

45 instructions. Instmctbn RAM 24 may be loaded with 
software instructions from the portable PC of Figure 1 
todefine the functionality of DSP 22. DSP 22 Is also cou- 
pled to data RAM 25 which, in a preferred embodiment 
of the Invention, can store up to at least 32K x 1 6 bits of 

so data. DSP data RAM 25 provides a working storage for 
DSP 22, and may be loaded with data from the portable 
PC of Figure 1 to initialize certain parameters for the 
operation of adapter 250. As a preferred emixxliment of 
the invention, an optfonal cache RAM 26 may be added 

ss to buffer any data that is passed between DSP 22 and 
the portable PC of Figure 1. 

An analog coder/decoder (codec) 27 is connected 
to a first peripheral port of DSP 22. Analog codec 27 is 
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a single tntegraled circuit (IC) device that combines the 
analog-to-digital and digilal-to-anatog conversion func- 
tions. DSP 22 exchanges digitized modem signals with 
analog codec 27 which converts these signals to or from 
the analog waveforms required by an analog modem. 

An ISDN transceiver 28 is connected to a second 
peripheral port of DSP 22. ISDN transceiver 28 may be 
configured to output S/T interface format or other ISDN 
adapter formats such as U interface format. DSP 22 ex- 
changes high-speed digital data with ISDN transceiver 
28 which inserts or extracts those data into or from the 
ISDN frame structure transmitting to arKi receiving from 
the ISDN network. 

When using the analog modem function, a modem 
interface cable 29 is connected to adapter 250. In a pre- 
ferred embodiment of the invention^ nr>odem interface 
cable 29 contains discrete components such as resis- 
tors, capacitors, relays, transformers, etc., that are re- 
quired for connection to the public switched telephone 
network. Alternatively, the discrete components can be 
integrated onto carrier board 21 itself, whkii may result 
in a less expensive cable but a more expensive board. 
Wrthin the connector (not shown) whrch ties modem in- 
terface cable 29 to carrier board 21, one or more pins 
are utilized to indicate the presence of modem interface 
cable 29. DSP 22 can subsequently detect the presence 
of modem interface cable 29 by utilizing any detectbn 
scheme that is welt-known to a person who ts skilled in 
the relevant art. and activates the microcode for sup- 
porting the rPiodem functions accord Ingh/. 

When using the digital modem function, an ISDN 
interface cable 30 is connected to adapter 250. As with 
modem interlace cable 29, ISDN interface cable 30 con- 
tains discrete components required for connection to the 
public ISDN network, and those discrete components 
can also be integrated onto carrier board 21. The pres- 
ence of ISDN interface cable 30 can subsequently be 
detected by DSP 22, which then activates the mk:rocode 
for supporting ISDN functions accordingly. 

Depending on the computational power of DSP 22, 
the size of Instruction RAM 24 and the size of data RAM 
25, adapter 250 may be able to support both modem 
and ISDN connections simuttaneously. When adapter 
250 is limited to supporting only one connection at a 
time, the two interface cables to adapter 250 may share 
a common connector to insure that both modem inter- 
face cable 29 and ISDN interface cable 30 cannot be 
plugged in at the same time. 

Software Environment 

Figures 3 and 4 are function block diagrams of the 
software executing in DSP 22 and main processor 110 
according to the function performed by adapter 250. The 
software environment of the present invention is prefer- 
ably broken into two sections: PC software 300 and DSP 
software 301. As will become readily apparent to one 
skilled in the relevant art, the task functions executing 



within these sections may be implemented in PC soft- 
ware 300, DSP software 301, hardware or a combina- 
tion of the three. Task function blocks with like numbers 
in Figures 3 and 4 imply the same task f unctron bkx^k is 
5 utilized. 

a. PC software 

Referring now to Figure 3, there is illustrated a f unc- 

10 tion block diagram of a digital nnodem. In a preferred em- 
bodiment of the present invention, PC software 300 is 
written in a combination of C language and assembler 
programming languages. However, other programming 
languages now in existence or later developed may be 

15 utilized. In a preferred embodiment of the invention, PC 
software 300 is configured to execute in both OS/2^'^ 
and WINDOWS™ environments, however, other work- 
stations or PC environments are equally applicable. On 
the side of PC software 300 in Figure 3, there are three 

20 relevant PC software tasks, namely, AT command pars- 
er 32, modem driver 31 and DSP manager 44. 

AT command parser 32 analyzes all the data strings 
collected by modem control task 40 in DSP software 
301, and sends an appropriate command to DSP 22. 

25 These commands include, for example, go off hook or 
send DTMF tones. In the case of digital modem, the 
command information may be routed to a Q.931 task 
(not shown) on PC software 300 for call control. 

Modem driver 31 causes DSP manager 44 to dy- 

30 namically load or unbad software tasks ir^to instructk)n 
RAM 24 (of Figure 2). Depending on the hardware con- 
figuration or the AT comnrands from AT command pars- 
er 32, microcode for data pump 38, error correction 
scheme such as v. 42 or MNP 4, and compression 

35 scheme such as MNP 5 or v.42 bis may also be loaded. 
Modem driver 31 also causes DSP manager 44 to allo- 
cate data buffers as required. Essentially, modem driver 
31 works In a fashion analogous to other drivers such 
as ISDN V. 120 driver. 

40 In addition, DSP manager 44 also loads and un- 
loads additional DSP tasks into DSP software 301 upon 
the request of any other active drivers in PC software 
300, and binds those tasks as they are being toaded. 
DSP manager 44 also allocates data space in data RAM 

45 25 when a DSP task is requesting such space. Finally, 
DSP manager 44 also routes interrupts from DSP tasks 
to their corresponding driver in PC software 300. 

b. DSP software 

so 

In a preferred embodiment of the invention, all tasks 
shown in Figure 3 and 4 are executed under a 9.6 KHz 
interrupt. Frame nnanager selection shoukJ consider the 
rate at whbh data is being processed by the ISDN tele- 
56 phone analog I/O (TAIO) task 39. (Frame 6 with the 9.6 
KHz interrupt processes 5 bytes per B channel, making 
N X 6 a convenient frame size to process N x 5 bytes.) 
The various DSP tasks in DSP software 301 communi- 
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cate with each other and with the tasks running in PC 
software 300, using circular buffer structures and control 
block structures in the memory of DSP 22. 

Telephone analog I/O (TAIO) BIOS 39 interfaces 
with hardware 99 via a circular buffer with a hardware 
driven pointer. Input and output samples are interleaved 
within the same buffer. New samples in the digital mo- 
dem are loaded into and unloaded from the buffer at a 
rate of 32 Kbytes per second in each direction. Each 
data byte is loaded In the tow byte of a DSP word; buffer 
boundaries are aligned for synchronization to the ISDN 
framing. TAIO task 39 must de-multlplex this interface 
into four distinct channels corresponding to one D chan- 
nel, two B channels, and one channel for layer 1 main- 
tenance and control functions. In the analog modem 
function of Figure 4, TAIO task 39 loads and unloads 
interleaved samples from the buffer at a 9.6 KHz rate. 

Data is then passed from TAIO BIOS task 39 to data 
pump 38. Subsequent processing converts 5 samples 
in the digital modem at 8 KHz into 6 samples at a phase- 
locked 9.6 KHz rale via an lnterpolatk>n-Decimation task 
42 in order to satisfy the requirements of data pump 38. 
Interpolation -decimation procedure is well known in the 
art for sample rate conversion. Nevertheless, this inter- 
polation-decimation is not required for the analog mo- 
dem functkxi of Figure 4. This dictates the hardware re- 
quirement to phase-lock the 8 and 9.6 KHz interrupts on 
DSP 22 with the ISDN network clocking so that the in- 
terpolatbn-decimation process will be synchronous. It 
also drctates that TAIO BIOS task 09 runs under the 9.6 
KHz interrupt dispatched on every sixth interrupt. The 
frame size is chosen to ensure transmit and receive buff- 
ers will not overflow. 

The interpolation-decimation task 42 converts the 
audio call progress sounds, such as dial tone, DTMF 
tone or ringing, at 9.6 KHz to 44.1 KHz samples for pro- 
duction by the digital audk> task 43. 1 n the digital nrKxiem 
functkxi of Figure 3, audio sounds are created to emu- 
lated the analog sounds. In the anak>g modem funclk») 
of Figure 4, these sounds are sampled at the connectk>n 
point. 

Digital audio I/O task 43 provides a digital signal to 
PCMCIA interface connector 23 in accordance with the 
PCMCIA standard. This interface is for routing call 
progress tones to the system speaker. 

Data pump 38 performs modulation and derrxxfula- 
tion of the data in confornnance with ITU-T recomnnen- 
datfons, such as V.34, V.32 bis and V.32, by using tech- 
niques that are well-known to those who are skilled In 
the relevant art. HDLC handling task 37 performs the 
functions common to protocols like V.42 and V.1 20. The 
transmit functions Include flag fill, zero-bit -insertion for 
transparency and CRC generation. The receive func- 
tions include flag, abort, and idle detection, zero-bit-de- 
letion for transparency and CRC checking. The tech- 
niques to perform these transmit and receive functions 
are also well-known to those who are skilled in the rel- 
evant art. 



Packetizing/de-packetizing task 36 forms the data 
to be transmitted into blocks preceded by numbered 
headers for reliable transmission. Numbers of received 
blocks are checked to make sure none are lost, and 
5 blocks with errors are re-requested. 

Compression/decompression task 35 compresses 
data to be transmitted and decompresses received data 
in accordance with common practices. Async task 34 
monitors states, in command, async task 34 detects AT 
10 commands and passes them to modem control 40. If the 
protocol to be utilized is non-error correcting, it adds 
start, stop, and parity bits to the transmitted bytes and 
deletes these bits from the received bytes. UART BIOS 
task 33 isolates hardware specifics from the async task 
15 34. In addition. UART BIOS task 33 also provides a 16 
byte FIFO in each direction. 

Modem control task 40 passes AT commands to the 
AT command parser 32 and accepts commands to 
change the modem's state from the AT commarKi parser 
20 32 and from the modem driver 31, and communicates 
these to async task 34. These commands might Include 
word length, parity, etc. 

In the digital modem function of Figure 3, the dial 
strings are converted to Q.931 messages and sent via 
25 adapter call control 44 and modem control 40 to TAIO 
BIOS 39 where they are inserted in the D-channel time 
slot for transmissk)n. 

In the analog modem function of Figure 4, modem 
control 40 receives dialing strings from the modem driv- 
30 ar 31 and causes appropriate actions, such as hook 
switch. DTMF generation, etc., to take place. 

When configured for 56/64 Kbps digital interface or 
auto selection via Q.931 response, nnodem control task 
40 must connect the high-speed protocol tasks, the 
35 UART BIOS task 33, using the same connections the 
nrxxiem data pump 38. Additional drivers control the re- 
quired linking for other functbns. 

Alternative Embodiments 

40 

Referring now to Figure 5, there is illustrated a block 
diagram of adapter 250a having a codec/ethemet com- 
binatk>n, according to an alternative embodiment of the 
invention. Adapter 250a utilizes DSP 22 to control the 

45 function of either a nrxxiem or an ethemet high-speed 
digital connectkxi. DSP 22 Is coupled to main processor 
110 of the portable PC in Figure 1 via the connection of 
s\oX connector 23 to slot 160A, 1608 or 160C. 

Instruction RAM 24 may be loaded with software in- 

50 structrans from the portable PC to define the functional- 
ity of DSP 22. Data RAM 25 provides a working storage 
for DSP 22, and may be loaded with data from the port- 
able PC to initialize certain parameters for operation. As 
a preferred embodiment of the invention, optional cache 

55 RAM 26 may be utilized to buffer data passed between 
DSP 22 and the portable PC. 

An analog codec 27 is connected to a first periph- 
eral port of DSP 22. DSP 22 exchanges digitized mo- 
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dem signals with analog codec 27 which then converts 
these signals to or from the analog waveforms required 
by a modem. An ethemet transceiver 83 is connected 
to a second peripheral port of DSP 22. DSP 22 exchang- 
es high-speed digital data with ethernet transceiver 83 
which then inserts or extracts that data into or from the 
ethernet LAN frame structure transmitting to and receiv- 
ing from the LAN. 

When using the analog modem function, a modem 
intertace cable 29 is connected to adapter 250a. As 
mentioned previously, modem interface cable 29 con- 
tains discrete components such as resistors, capacitors, 
relays, transformers, etc. that are required for connec- 
tion to the public switched telephone network. Simitar to 
carrier board 21 illustrated in Figure 2, the discrete com- 
ponents can alternatively be packaged onto carrier 
board 21a, Within the connector (not shown) that ties 
modem interface cable 29 to carrier board 21a, one or 
more pins may be utilized to indicate the presence of 
modem interface cable 29. DSP 22 can detect the pres- 
ence of modem interface cable 29 and subsequently ac- 
tivates the microcode to support modem functkxis ac- 
cordingly. 

When using the ethemet adapter function, an eth- 
ernet interface cable 83 is connected to adapter 250a. 
Like modem interface cable 29, ethernet interface cable 
83 also contains discrete components required for the 
ethernet connection to the LAN, By utilizing the detec- 
tion scheme mentioned prevtously. the presence of eth- 
ernet interface cable 40 can also be sensed by DSP 22 
which then activates the microcode to support the eth- 
ernet connections accordingly. 

Depending on the computational power of DSP 22, 
the size of instruction F=IAM 24, and the size of data RAM 
25, adapter 250a may be able to support both modem 
and LAN connections simultaneously, or may only be 
one at a time. When limited to supporting only one at a 
time, the two interface cables to adapter 250a may 
share a common connector to insure that both modem 
interface cable 29 and ethernet intertace cable 83 can> 
not be plugged in at the same time. 

The first advantage of the present invention is its 
ability to allow a user to connect a computer to either an 
anak^ public network service such as PSTN and/or a 
digital public network such as ISDN for data communi- 
cations by simply switching intertace cables. Thus, a 
travelling office worker can connect to whatever type of 
telephone services being offered at vartous locations 
such as branch offices, hotel, etc. 

By combining with the prior art. the second advan- 
tage of the present rnvenlkxi is its ability to provide com- 
munications with data circuit terminating equipments 
(DCE) such as modems or fax machines attached to a 
PSTN service such as an anatog telephone line via an 
ISDN service. This functionality allows a user to com- 
munbate with a mix of data communicatk>n3 equip- 
ments distributed over ISDN and PSTN lines, while 
maintaining the ability to communicate with equipments 



attached to an ISDN line. 

Although only two ernbodiments of the present in- 
vention have been demonstrated thus far. it should be 
readily apparent at this juncture to a person who is 

5 skilled in the relevant art that any combination of analog 
codec 27, ISDN transceiver 28 and ethernet transceiver 
82 can be utilized for achieving the objectives of the In- 
vention. Hence, while the inventkxi has been partkjular- 
ly shown and described with reference to a preferred 

10 embodiment it will be understood by those skilled in the 
art that various changes in form and detail may be made 
therein without departing from the spirit and scope of the 
invention. 

IS 

Claims 

1. An adapter for transferring data between a data 
processing system and at least one data communi- 

.20 cations system remotely linked to said data 
processing system, said adapter comprising: 

a carrier board having a connector means for 
connecting to a port of saki data processing 

2S system; 

a programmable digital signal processing 
means mounted on said carrier board; 
a memory means mounted on said carrier 
board, saki memory means stored with soft- 

30 ware program means for instructing caid pro- 

grammable digital signal processing means; 
and 

a plurality of transceiving means mounted on 
said carrier board, wherein one or all of said 
35 plurality of transceiving means can be activated 

by said programmable digital signal processing 
means for providing data communication to 
said at least one remote data communicatton 
system. 

40 

2. An adapter according to Claim 1 , wherein sakJ plu- 
rality of transceiving means includes an analog cod- 
er/decoder and an ISDN transceiver 

45 3. An adapter according to Claim 1 . wherein said plu- 
rality of transceiving means includes an analog cod- 
er/decoder and an ethemet transceiver. 

4. An adapter according to Claim 1 , wherein said plu- 
so rallty of transceiving means includes an analog cod- 
er/decoder, an ISDN transceiver and an ethernet 
transceiver. 

5. An adapter according to claim 1, wherein said pro- 
65 grammable digital signal processing means com- 
municates with said data processing system via 
said connector means; saki adapter further com- 
prising 
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at least one interface cable means for connect- 
ing said adapter to at least one public commu- 
nications network which links to said at least 
one data communications system, sakJ con- 
nection of said at least one interface cable s 
means to said adapter can be detected by said 
programmable digital signal processing 
means; and 

said transceiving means are separately activat* 
able according to the type of said at least one io 
interface cable means connected to said adapt- 
er. 

6. An adapter according to claim 5. wherein said plu- 
rality of transceiving means includes an anatogcod- *5 
er/decoder and an ISDN transceiver. 

7. An adapter according to Claim 5, wherein said plu- 
rality of transceiving means includes an anak>g cod- 
er/decoder and an ethemet transceiver. 20 

8. An adapter according to Claim 5, wherein said plu- 
rality of transceiving means includes an analog cod- 
er/decoder, an ISDN transceiver and an ethemet 
transceiver. 2S 

9. An adapter according to Claim 5, wherein said at 
least one public communications network includes 
a publk; switched telephone network and/or an in- 
tegrated ccp/icoG digital network. 30 

10. An adapter according to claim 1 , wherein said pro- 
grammable digital signal processing means com- 
municates with said computer system via sakj con- 
nector means; 3S 

said adapter further comprising: 
a first interface cable means for connecting saki 
adapter to a public switched network which 
links to said at least one data communications 40 
equipment and a second Interface cable means 
for connecting said adapter to an integrated 
service digital network whk^h links to said at 
least one data communications equipment, 
said connections of any of said interlace cable 
means to said adapter can be detected by said 
programmable digital signal processing 
means; and 

an analog data transceiving means and a digital 
data transceiving means nr»ounted on said car- 5o 
rier board, wherein one or both of said trans- 
ceiving means can be activated by saki pro- 
grammable digital signal processing means for 
provkJing data communication to sakJ at least 
one remote data conrvnunk:atk>n system, ac- ss 
cording to sakJ detection of said interface cable 
connected to sakI adapter. 
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(54) Communications adapter with multiple interface options 



(57) An adapter (250) lor providing data communi- 
cations for a personal computer to other remote data 
communications systems of various communication 
platforms is disclosed. The remote data communica- 
tions systems can be a data circuit terminating equip- 
ment (DCE) such as a nrKxiem. or a data terminating 
equipment (DTE) such as an ISDN terminal adapter. 
The adapter comprises a programmable digital signal 
processing device {22), a memory device (24, 25) and 
an assortment of Iransceiving devices (27, 28). A soft- 
ware program is stored in the memory device for in- 
structing the programmable digital signal processing de- 
vice. The transceiving devices Is controlled by the pro- 
grammable DSP device such that the appropriate trans- 
ceiving device can be activated for providing data com- 
munications, according to the type of communication 
platform utilized by the remote data communications 
equipment. 
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